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(57) A light-emitting thyristor matrix array in which 
the area of a chip may be decreased is provided. A plu- 
rality of three-terminal light-emitting thyristors are ar- 
rayed in one line in parallel with the long side of the chip, 
a plurality of bonding pads are arrayed in one line in par- 
allel with the long side of the chip. Thereby, the area of 
the chip becomes smaller. 
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Description 

TECHNICAL FIELD 

[0001] The present invention relates to a light-emitting 
thyristor matrix array formed on a chip, particularly to a 
light-emitting thyristor matrix array in which an area of 
the chip may be made small. The present invention fur- 
ther relates to a driver circuit for the array. 

BACKGROUND ART 

[0002] In an light-emitting element array used in a 
writing head of an optical printer, it is essentially required 
to derive the same number of lines from light-emitting 
elements as that of light-emitting elements. A wire bond- 
ing method is generally used for the derivation of lines. 
Therefore, the following problems are caused as the 
density of light-emitting elements is increased. 

(1) A product cost becomes larger due to the in- 
crease of an area of a wire bonding pad on a light- 
emitting element array chip, i.e. an area of the chip. 

(2) A production cost becomes larger due to the in- 
crease of the number of wire bondings. 

(3) A production becomes difficult as the pitch of 
wire bonding becomes smaller. 

(4) A product cost is increased because driver cir- 
cuits, the number thereof is equal to that of light- 
emitting elements, are generally required. 

[0003] An area of one bonding pad is several times or 
more compared with an area of one light-emitting ele- 
ment, so that the increase of light-emitting elements 
density leads to the increase of chip area. 
[0004] In order to avoid these problems, a light-emit- 
ting diode (LED) array matrix array, a light-emitting thy- 
ristor matrix array, and so on have been proposed. 
[0005] Fig.1 shows an example of the light-emitting 
thyristor matrix array. According to this matrix array, a 
plurality of three-terminal light-emitting thyristors T-j , T 2 , 
T 3 , »• are arrayed in one line. These thyristors are divid- 
ed into groups four by four. Anodes of the thyristors in 
each group are commonly connected to anode termi- 
nals A 1( A2, A3, — , respectively, gates of the thyristors 
in each group are separately connected to gate-select- 
ing lines G 1 - G 4 , and cathodes of all the thyristors are 
commonly connected to a cathode line K. 
[0006] The lighting up of thyristors T t , T 2 , T 3 , -« is de- 
termined by a combination of voltage levels of the gate- 
selecting lines G t - G 4 and voltage levels of the anode 
terminals A 1 , Ag, A3, As this matrix array is a type of 
cathode common, when the cathode line K is at L level 
and an anode terminal Aj is at H level while one gate- 
selecting line Gj being at L level and the others H level, 
a light-emitting thyristor T^.^ is lighted up. 
[0007] In a conventional light-emitting element array 
in which N (N is an integer^) light-emitting elements 



are arrayed, N control terminals are required to be de- 
rived in order to control N light-emitting elements. On 
the contrary, the number of control terminals is (N/M+M) 
in the light-emitting thyristor matrix array including M (M 

5 is an integers) gate-selecting lines. The number of the 
thyristors which may be lighted up at the same time is 
equal to that of the anode terminals in the light-emitting 
thyristor matrix array. Also, the light emission duty ratio 
is equal to 1/M. Assuming that N is equal to 128 in the 

10 array of Fig.i, the number of the anode terminals is 
equal to 32 since the number of the gate-selecting lines 
is 4. 

[0008] Using the light-emitting thyristor matrix array, 
the number of bonding pads on a matrix array chip may 
'5 be decreased. The number M of the gate-selecting lines 
in this structure in which the number of bonding pads 
may be decreased is selected in such a manner that M 
is an integer near to N 1y2 and N/M is an integer. For ex- 
ample, when M=8 or M=1 6 is selected in case of N-1 28, 
the number of bonding pads is 24 and this is a minimum 
value. Therefore, it is possible to make the chip area 
small, resulting in the decrease of the chip cost. The cir- 
cuit structure in Fig.1 using light-emitting thyristors has 
been proposed by the present applicant, and Japanese 
Patent has already been issued (Japanese Patent No. 
2807910) that is incorporated herein by reference. 
[0009] While the number of bonding pads may be de- 
creased to the minimum value as described above, the 
chip area is not guaranteed to be minimum. A matrix 
array chip is generally sliced in parallelogram (e.g., rec- 
tangle). The length of a long side of the chip is deter- 
mined by the product of the array pitch and the number 
of the light-emitting thyristors, and the length of a short 
side is principally determined by the summation of the 
width of one light-emitting thyristor, the width of wirings 
and the width bonding pads. The area required for one 
bonding pad is decided by the performance of a wire 
bonding machine, so that it is impossible for the length 
of a short side of the chip to be short, unless the number 
of rows of bonding pads is reduced. Therefore, the area 
of the chip is not decreased, even if the number of bond- 
ing pads is reduced. 

DISCLOSURE OF THE INVENTION 

[001 0] The object of the present invention is to provide 
a light-emitting thyristor matrix array in which the area 
of a chip may be decreased. 

fl>01 1] In order to decrease the area of the chip, bond- 
ing pads are arrayed in one line parallel to a long side 
of the chip to make the length of a short side of the chip 
small. The bonding pads may be arrayed in one line by 
increasing the number M of gate-selecting lines to de- 
crease the number of bonding pads. However, if the 
number of the gate-selecting lines is increased, then the 
length of a short side of the chip is increased because 
the gate-selecting lines are elongated end to end of the 
chip and in parallel with the long side of the chip. There- 
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fore, it is required that the number of gate-selecting lines 
is determined so that the bonding pads may be arrayed 
in one line and the number M of the gate-selecting lines 
becomes as small as possible. 
[0012] In a light-emitting thyristor matrix array com- 
prising N (N is an integer^) three-terminal light-emit- 
ting thyristors arrayed in one line, cathodes or anodes 
of the N light-emitting thyristors are connected to a com- 
mon terminal, M (M is an integer^) gate-selecting lines 
are provided, the gate of kth light-emitting thyristor is 
connected to ith [i={(k-1) MOD M}+1] gate-selecting line 
G |( wherein "(k-1 ) MOD M M means a remainder when (k- 
1) is divided by M, and the anode or cathode (which is 
not connected to the common terminal) of the kth light- 
emitting thyristor is connected to jth [H(k-i)/M}+1] an- 
ode terminal Aj or cathode terminal Kj. 
[0013] In this case, the number M of the gate-select- 
ing lines is selected so as to satisfy the relationship of 
L/{(N/M)+M}>p, wherein n L u is a length of the long side 
of the chip, and "p" is a critical value of array pitch of the 
bonding pads. The value of "p" may be small when a 
high accuracy wire bonding machine is used, but too 
small value make an operation time longer. Therefore, 
the value of "p" is practically around 75nm. 
[0014] According to the present invention, the anodes 
or cathodes may be connected to selecting lines. In this 
case, cathodes or anodes of the N light-emitting thyris- 
tors are connected to a common terminal, M (M is an 
integer ^ 2) anode-selecting lines or cathode-selecting 
lines are provided, the anode or cathode which is not 
connected to the common terminal of the kth light-emit- 
ting thyristor is connected to ith [i={(k-1 ) MOD M}+1 ] an- 
ode-selecting line Aj or cathode-selecting lines K|, and 
the gate of the kth light-emitting thyristor is connected 
to jth Q=<(k-i)/MK1] gate terminal Gj. 
[0015] A light-emitting thyristor matrix array chip in- 
cluding a plurality of bonding pads arrayed in one line 
in parallel with the long side of the chip is positioned 
adjacent to a driver IC. The terminal of the light-emitting 
thyristor matrix array chip are connected through bond- 
ing wires directly to that of the driver IC. 
[0016] In the structure such that the matrix array chip 
and the driver IC are connected directly by bonding 
wires, the array pitch of the bonding pads of the chip is 
to be substantially the same as that of the bonding pads 
of the driver IC. Consequently, as the resolution of the 
light-emitting thyristor matrix array is varied, different 
driver ICs must be prepared. Therefore, many types of 
driver ICs are required, resulting in an increase in prod- 
uct cost. 

[0017] Another object of the present invention, there- 
fore, is to provide a driver IC commonly applicable to a 
plurality of light-emitting thyristor matrix arrays each 
having a different resolution. 

[0018] In case of the three-terminal light-emitting thy- 
ristor matrix array, the bonding pads may be arrayed in 
one line by selecting the number of the gate-selecting 
lines to decrease the number of the bonding pads, as 



described above. Accordingly, when the number of the 
gate-selecting lines is decided for some resolution of the 
matrix array, the number of the anode terminals is de- 
termined. If the resolution is desired to be increased by 

5 a factor of two, then a light-emitting thyristor matrix array 
chip in which only the number of gate-selecting lines is 
increased by two times may be prepared. Therefore, the 
light-emitting matrix array chip having different resolu- 
tion may be driven by the same driver IC including ex- 

10 cess gate-selecting line driving circuits without varying 
the number of anode terminal driving circuits that must 
supply a large current. As a result, the number of types 
of driver IC to be prepared may be decreased to down 
the product cost. 

15 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0019] 

20 Fig.1 is a diagram illustrating a conventional light- 
emitting thyristor matrix array. 
Fig. 2 is a diagram illustrating a chip of an embodi- 
ment of the light-emitting thyristor matrix array ac- 
cording to the present invention. 

25 Figs.3A and 3B are diagrams illustrating the struc- 
ture of a light-emitting thyristor. 
Fig.4 is a graph showing the calculated length of a 
short side of the chip when the number M of gate- 
selecting lines is varied in the light-emitting thyristor 

30 matrix array having 1 28 light-emitting points of 600 
dpi. 

Fig.5 is a graph showing the calculated length of a 
short side of the chip when the number M of gate- 
selecting lines is varied in the light-emitting thyristor 
35 matrix array having 1 92 light-emitting points of 600 
dpi. 

Fig. 6 is a graph showing the calculated length of a 
short side of the chip when the number M of gate- 
selecting lines is varied in the light-emitting thyristor 
40 matrix array having 256 light-emitting points of 1 200 
dpi. 

Fig.7 is a graph showing the calculated length of a 
short side of the chip when the number M of gate- 
selecting lines is varied in the light-emitting thyristor 
45 matrix array having 51 2 light-emitting points of 2400 
dpi. 

Fig.8 is a diagram illustrating an example of a driver 
IC. 

Fig. 9 is a diagram illustrating an example of con- 
50 nection between the light-emitting thyristor matrix 
array of 1 28 light-emitting points/600 dpi/4 gate-se- 
lecting lines and the driver IC by bonding wires. 
Fig. 10 is a diagram illustrating an example of con- 
nection between the light-emitting thyristor matrix 
55 array of 1 92 light-emitting points/900 dpi/6 gate-se- 
lecting lines and the driver IC by bonding wires. 
Fig.11 is a diagram illustrating an example of con- 
nection between the light-emitting thyristor matrix 
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array of 256 light-emitting points/1200 dpi/8 gate- 
selecting lines and the driver IC by bonding wires. 
Fig.12 is a diagram illustrating another example of 
a driver IC. 

Fig.13 is a diagram illustrating an example of con- 
nection between the light-emitting thyristor matrix 
array of 128 light-emitting points/600 dpi/4 gate-se- 
lecting lines and the driver IC by bonding wires. 
Fig.14 is a diagram illustrating another example of 
connection between the light-emitting thyristor ma- 
trix array of 128 light-emitting points/600 dpi/4 gate- 
selecting lines and the driver IC by bonding wires. 
Fig.15 is a diagram illustrating another example of 
a conventional light-emitting thyristor matrix array. 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0020] A preferred embodiment of a light-emitting thy- 
ristor matrix array according to the present invention will 
now be described with reference to the drawings. 

Embodiment 1 

[0021] Referring to Fig.2, there is shown a chip of an 
embodiment of a light-emitting thyristor matrix array. 
Figs.3A and 3B show a structure of a light-emitting thy- 
ristor used in this matrix array. 
[0022] The structure of a light-emitting thyristor will 
now be described with reference to Figs.3A and 3B. Fig. 
3A is a plan view and Fig.3B a cross-sectional view tak- 
en along the X-X' line in Fig.3A. A light-emitting thyristor 
20 has a structure such that an n-type semiconductor 
layer 22, a p-type semiconductor layer 23, an n-type 
semiconductor layer 24, a p-type semiconductor layer 
25 are stacked in turn on an n-type semiconductor sub- 
strate 21 , an anode electrode 26 is formed on the p-type 
semiconductor layer 25, and a gate electrode 27 is 
formed on the n-type semiconductor layer 24. A cathode 
electrode (not shown) is formed on the bottom side of 
the n-type semiconductor substrate 21 . 
[0023] A light-emitting thyristor matrix array chip 8 
shown in Fig.2 has a structure such that 128 light-emit- 
ting thyristor 20 are arrayed in one line in 600 dpi (dots 
per inch), bonding pad 1 0 are arrayed in one line parallel 
to the array of thyristors, and a plurality of gate-selecting 
lines are arrayed in parallel with the array of thyristors. 
[0024] 75um or more is required for the array pitch of 
bonding pads 1 0 due to the capability of a wire bonding 
machine. The width of the bonding pad 1 0 in a direction 
of the short side of the chip is 1 50ujti. Also, the width of 
one gate-selecting line 30 is 15u.m. 
[0025] In the chip structure described above, the 
length of a short side of the chip is calculated when the 
number of gate-selecting lines is changed. The calcu- 
lated result is shown in a graph of Fig.4. M is an integer 
by which 1 28 may be divided, so that M is selected from 
a group of 1, 2, 4, 8, 16, 32, 64, 128. It is recognized 
from the graph of Fig.4 that a short side length of the 



chip is minimum at M=2. However, in the case of M=2, 
the array pitch of bonding pads is about 80 urn which is 
near to the critical value p, so that a high performance 
bonding is required. In the case of M=4 or 8, the number 
5 of bonding pads is decreased compared with the case 
of M=2, as a result the array pitch of bonding pads may 
be increased. Therefore, it is preferable to select the val- 
ue M within 4 and 8. 

10 Embodiment 2 

[0026] A light-emitting thyristor matrix array having . 
192 light-emitting points of 600 dpi will now be consid- 
ered. Fig.5 shows a graph of the calculated result of a 

is short side length of the chip when the number of gate- 
selecting lines is changed as in the embodiment 1 . In 
this matrix array, the number of the value M by which 
192 may be divided is increased because 192 is ex- 
pressed as 1 92=2 6 x 3 and then includes a prime factor 

20 of 3. Consequently, M may be selected from a group of 
1,2,3, 4, 6, 8, 1 2, 1 6, 24, 32, 48, 64, 96, and 1 92. Trie 
short side length of the chip is minimum at M=2. How- 
ever, when the value of M becomes larger, there is a 
merit in that the array pitch of thebonding pads becomes 

25 larger, so that the range capable of selecting the value 
of M is expanded to the condition of ^ 8 as in the em- 
bodiment 1 . That is, it is recognized that the value of M 
is preferably selected from a group of 3, 4, 6, and 8. 

30 Embodiment 3 

[0027] A light-emitting thyristor matrix array having 
256 light-emitting points of 1200 dpi will now be consid- 
ered. Fig. 6 shows a graph of the calculated result of a 
35 short side length of the chip when the number of gate- 
selecting lines is changed as the embodiment 1 . It is rec- 
ognized from the graph of Fig.6 that M is preferably se- 
lected from a group of 4, 8 and 16. 

40 Embodiment 4 

[0028] A light-emitting thyristor matrix array having 
512 light-emitting points of 2400 dpi will now be consid- 
ered, Fig.7 shows a graph of the calculated result of a 
45 short side length of the chip when the number of gate- 
selecting lines is changed as the embodiment 1 . It is rec- 
ognized from the graph of Fig.7 that M is preferably se- 
lected from a group of 8, 16 and 32. 

so Embodiment 5 

[0029] A driver circuit (IC; Integrated Circuit) for the 
matrix array including 32 x n (n=4, 6 or 8) light-emitting 
points will now be considered. Fig.8 shows a driver IC 
55 commonly applicable to three types of light-emitting thy- 
ristor matrix array chip of 128 light-emitting points/600 
dpi/4 gate-selecting lines, 192 light-emitting points/900 
dpi/6 gate-selecting lines, and 256 light-emitting points/ 
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1200 dpi/8 gate-selecting lines. 
[0030] The driver IC consists of a gate-selecting line 
driving circuit 40 and an anode terminal driving circuit 
50. The gate-selecting line driving circuit 40 is com- 
prised of a 8 bit serial input/parallel output shift register 
100. Reference numerals 131-138 designate gate-se- 
lecting signal output terminals which are connected to 
the bonding pads for the gate-selecting lines - G n . 
[0031 ] After resetting the shift register 1 00 (all bits are 
set to High level) a reset terminal 102, an input terminal 
101 is set to Low level and a clock is supplied to a ter- 
minal 103 in order to shift in turn the state of L level to 
cause the output terminals 1 31 -1 38 L level in turn . When 
the ith gate-selecting line G, is at L level, thyristors con- 
nected to the line Gj are possible to be lighted up. In this 
manner, the output terminal 131-138 outputs a "select- 
ing" signal atone output terminal and "no-selecting" sig- 
nals at other output terminals in order to select one gate- 
selecting line, 

[0032] The number of gate-selecting lines is n in the 
light-emitting thyristor matrix array having 32 x n 
(n=4,6, or 8) light-emitting points, so that the gate-se- 
lecting line G 1 is required to be caused L level after the 
gate-selecting line G n is caused to be L level. Therefore, 
the input terminal 101 is again caused L level at a next 
timing after the gate-selecting line G n is made L level, 
and a clock is supplied to the terminal 1 03 to cause the 
gate-selecting line G n L level. 
[0033] The anode terminal driving circuit 50 may drive 
32 light-emitting points at the same time. The light output 
of the light-emitting thyristors may be regulated by cur- 
rent sources 420 of current driving circuits 400. The val- 
ue of current output from the current sources 420 may 
be controlled by a current value data (6 bits) input sup- 
plied to input terminals 422, and currents are output from 
terminals 501-532 based on the state of current output 
permitting terminals 421 . 

[0034] A serial signal supplied to a data input terminal 
201 is divided into 32 sets of 6 bits data to generate a 
current value data by a shift register 200 having a reset 
terminal 202 and a clock terminal 203. The current value 
data is held in a latch 230 having a latch terminal 231 
and then input to the current value data input terminal 
422, The shift register 200 comprises a data output ter- 
minal 210 which may be connected to a data input ter- 
minal 201 of an adjacent driver IC. As a result, the 
number of current data line in an optical writing head 
may be decreased. 

[0035] A serial signal supplied to a data input terminal 

301 is divided into 32 sets of 1 bit data to generate an 
image data by a shift register 300 having a reset terminal 

302 and a clock terminal 303. The image data is held by 
a latch 330 having a latch terminal 331 and then input 
to one input terminal of an AND gate 401 , to the other 
input terminal thereof a light emission permitting termi- 
nal 430 is connected. The output terminal of the AND 
gate 41 0 constitutes said current output permitting ter- 
minal 421 . The shift register 300 comprises a data out- 



put terminal 31 0 which may be connected to a data input 
terminal 301 of an adjacent driver IC. As a result, the 
number of image data lines in the optical writing head 
may be decreased. 

5 [0036] Fig.9 shows an example in which an driver IC 
600 having the structure described above is connected 
through bonding wires to a light-emitting thyristor matrix 
array chip 700 of 1 28 light-emitting point/600 dpi/4 gate- 
selecting lines. The output terminals 501, 502, 503, 

10 and 532 of the anode terminal driving circuit 50 of the 
drive IC 600 are connected to anode terminals A v Ag, 
»• , and A^ of the matrix array chip 700 by bonding wires 
45 respectively, and the output terminals 1 31 , 1 32, 1 33 
and 134 of the gate-selecting line driving circuit 40 of 

15 the driver IC 600 are connected to gate-selecting termi- 
nals G 1 , G 2 , G 3 , and G 4 of the chip 700 by bonding wires 
55 respectively. 

[0037] Fig.10 shows an example in which the driver 
IC 600 described above is connected through bonding 

20 wires to a light-emitting thyristor matrix array chip 710 
of 192 light-emitting points/900 dpi/6 gate-selecting 
lines. The output terminals 501, 502, 503, ■», and 532 
of the drive IC 600 are connected to the anode terminals 
A 1f Ag, and A^ of the matrix array chip 71 0 by bond- 

25 ing wires 45 respectively, and the output terminals 1 31 , 
132, 133, 134, 135, and 136 are connected to gate-se- 
lecting terminals G^ G2, G 3 , G 4 , G 5 , and G 6 of the chip 
710 by bonding wires 55 respectively. 
[0038] Fig. 11 shows an example in which the driver 

30 IC 600 described above is connected through bonding 
wires to a light-emitting thyristor matrix array chip 720 
of 256 light-emitting points/1200 dpi/8 gate-selecting 
lines. The output terminals 501 , 502, 503, •», and 532 
of the drive IC 600 are connected to the anode terminals 

35 A 1p A2, and A32 of the matrix array chip 720 by bond- 
ing wires 45 respectively, and the output terminals 131 , 
132, 133, 134, 135, 136, 137, and 138 are connected to 
gate-selecting terminals G-, , G2, G3, G 4 , G 5 , G 6 , G 7 , and 
G 8 of the chip 720 by bonding wires 55 respectively. 

40 

Embodiment 6 

[0039] Another example of a driver IC for the matrix 
array including 32xn (n=4, 6 or 8) light-emitting points 

45 will now be considered. Fig.12 shows a driver IC com- 
monly applicable to three types of light-emitting thyristor 
matrix array chip of 128 light-emitting points/600 dpi/4 
gate-selecting lines, 192 light-emitting points/900 dpi/6 
gate-selecting lines, and 256 light-emitting points/1200 

so dpi/8 gate-selecting lines. The driver IC consists of an 
anode driving circuit 60, and a gate-selecting line driving 
circuit (not shown) is provided outside the driver IC. 
[0040] The anode terminal driving circuit 60 may drive 
32 light-emitting points at the same time. The light output 

55 of the light-emitting thyristors may be regulated by cur- 
rent sources 420 of current driving circuits 400. The val- 
ue of current output from the current sources 420 may 
be controlled by a current value data (6 bits) input sup- 
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plied to input terminals 422, and currents are output from 
terminals 501-532 based on the state ot current output 
permitting terminals 421 . 

[0041 ] A serial signal supplied to a data input terminal 
201 is divided into 32 sets of 6 bits data to generate a 
current value data by a shift register 200 having a reset 
terminal 202 and a clock terminal 203. The current value 
data is held in a latch 230 having a latch terminal 231 
and then input to the current value data input terminal 
422. The shift register 200 comprises a data output ter- 
minal 210 which may be connected to a data input ter- 
minal 201 of an adjacent driver IC. As a result, the 
number of current data line in an optical writing head 
may be decreased. 

[0042] A serial signal supplied to a data input terminal 

301 is divided into 32 sets of 1 bit data to generate an 
image data by a shift register 300 having a reset terminal 

302 and a clock terminal 303. The image data is held by 
a latch 330 having a latch terminal 331 and then input 
to one input terminal of an AND gate 401 , to the other 
input terminal thereof a light emission permitting termi- 
nal 430 is connected. The output terminal of the AND 
gate 410 constitutes said current output permitting ter- 
minal 421 . The shift register 300 comprises a data out- 
put terminal 31 0 which maybe connected to a data input 
terminal 301 of an adjacent driver IC. As a result, the 
number of image data lines in the optical writing head 
may be decreased. Fig.13 shows an example in which 
an driver IC 601 having the structure described above 
is con nected to a light-emitting thyristor matrix array chip 
730 of 128 light-emitting points/600 dpi/4 gate-selecting 
lines by bonding wires. The anode terminals A 1f A2, ■•*, 
and A 32 of the matrix array chip 730 are connected to 
the output terminals 501 , 502, and 532 of the driver 
IC 600 by the bonding wires 65 respectively. The gate- 
selecting terminals G v G 2 , G 3 , and G 4 are directly con- 
nected to bonding pads on a printed circuit board (not 
shown) by bonding wires. It is noted that the reference 
numeral 62 denotes a part of the circuit as shown in Fig. 
12. 

Embodiment 7 

[0043] The gate-selecting terminals G 1l G 2 , G 3> and 
G 4 of the light-emitting thyristor matrix array chip 730 
are connected to the bonding pads on the printed circuit 
board, and the anode terminals A 1( A^ A3, — , and A32 
are connected to the bonding pads on the driver IC in 
the embodiment 6 described above. In such a case, a 
bonding process is difficult because the height of the 
printed circuit board is different from that of the driver IC. 
[0044] In order to avoid this, lines 740 for passing the 
gate-selecting lines are provided on the driver IC 601 
according to the present embodiment. The gate-select- 
ing terminals G 1} G 2 , G 3 , and G 4 are connected to the 
lines 740 by bonding wires 75, respectively. 



Embodiment 8 

[0045] In the embodiments 1 -7 described above, the 
light-emitting thyristor matrix array shown in Fig.1 is 

s used. While the gates of the thyristors are connected to 
selecting lines in the light-emitting thyristor matrix array 
of Fig.1 , the anodes may be connected to selecting 
lines. Fig.1 5 shows the light-emitting thyristor matrix ar- 
ray in which the anodes are connected to selecting lines. 

10 [0046] Gates of thyristors in each group are common- 
ly connected to gate terminals G v G^ G 3 , — , respec- 
tively, anodes of thyristors in each group are separately 
connected to anode-selecting lines ^ - A 4 , and cath- 
odes of all the thyristor are commonly connected to a 

15 cathode line K. 

[0047] In this light-emitting thyristor matrix array, 
when the cathode line K is at L level and an anode-se- 
lecting line A[ is at H level while one gate terminal Gj 
being at L level and the others H level, a light-emitting 

20 thyristors T^j.^ is lighted up. 

[0046] In comparison with the structure of Fig.1 , the 
number of anode terminals is reduced, so that the struc- 
ture of a driver circuit becomes simple because the 
number of buffer circuit having a large current capacity 

25 is decreased. 

[0049] While the cathode of the light-emitting thyris- 
tors are commonly connected in all the embodiment de- 
scribed hereinbefore, the structure in which the anodes 
of the thyristor are commonly connected is common is 

30 possible. 

INDUSTRIAL APPLICABILITY 

[0050] According to the present invention, the light- 
35 emitting thyristor matrix array in which the area of a chip 
is small may be presented, and the driver circuit may be 
implemented which is commonly applicable to a plurality 
of light-emitting thyristor matrix array having different 
resolution. 



Claims 

1 . A light-emitting thyristor matrix array formed on a 
4s chip comprising : 

N (N is an integer ^ 2) three-terminal light-emit- 
ting thyristors arrayed in one line in parallel with 
the long side of the chip ; and 
so a plurality of bonding pads arrayed in one line 

in parallel with the long side of the chip. 

2. The light-emitting thyristor matrix array of claim 1 , 
further comprising : 



a common terminal to which cathodes or an- 
odes of the N light-emitting thyristors are 
connected ; and 



35 
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M (M is an integer^) gate-selecting lines ; 

wherein the gate of kth light-emitting thyristor is con- 
nected to ith [i={(k-1) MOD M} +1] gate-selecting 
line Gj, 

the anode or cathode which is not connected to the 
common terminal of the kth light-emitting thyristor 
is connected to jth [j={(k-i)/M} +1 ] anode terminal Aj 
or cathode terminal Kj. 

3. The light-emitting thyristor matrix array of claim 2, 
wherein the number M of the gate-selecting tines 
satisfies the relationship of U{(N/M)+M}>p (L is a 
length of the long side of the chip and p is a critical 
value of the array pitch of the bonding pads). 

4. The light-emitting thyristor matrix array of claim 3, 
wherein the critical value p of the array pitch of the 
bonding pads is about 75um. 

5. The light-emitting thyristor matrix array of claim 3, 
wherein when a prime factor for N is 2 only, the 
number M of the gate-selecting lines is the smallest 
integer, next smaller integer, or third smaller integer. 

6. The light-emitting thyristor matrix array of claim 3, 
wherein when prime factors for N are 2 and 3 only, 
the number M of the gate-selecting lines is the 
smallest integer, next smaller integer, third smaller 
integer, fourth smaller integer, or fifth smaller inte- 
ger. 

7. The light-emitting thyristor matrix array of claim 1 , 
further comprising : 

a common terminal to which cathodes or an- 
odes of the N light-emitting thyristors are 
connected ; and 

M (M is an integer^) anode-selecting lines or 
cathode-selecting lines ; 



10. The light-emitting thyristor matrix array of claim 8, 
wherein when a prime factor for N is 2 only, the 
number M of the anode-selecting lines or cathode- 
selecting lines is the smallest integer, next smaller 

s integer, or third smaller integer. 

11. The light-emitting thyristor matrix array of claim 8, 
wherein when prime factors for N are 2 and 3 only, 
the number M of the anode-selecting lines or cath- 

io ode-selecting lines is the smallest integer, next 
smaller integer, third smaller integer, fourth smaller 
integer, or fifth smaller integer. 

1 2. A driver circuit for driving the light-emitting thyristor 
is matrix array according to any one of claims 2-6, 

comprising : 

a circuit for driving the gate-selecting lines ; and 
a circuit for driving the anode terminals or cath- 
20 odes terminal ; 

wherein the circuit for driving the gate-select- 
ing lines including even number of gate-selecting 
signal output terminals and a circuit for outputting a 
25 "selecting" signal to one of the gate-selecting signal 
output terminals and "no-selecting" signal to the 
others of the gate-selecting signal output terminal, 
with the terminal to which the "selecting" signal is 
supplied being switched in turn. 

30 

1 3. The driver circuit of claim 1 2, wherein a seriat input/ 
parallel output shift register is used for the circuit for 
driving the gate-selecting lines. 

35 14. The driver circuit of claim 13, wherein the number 
of the gate-selecting signal output signal terminals 
is any one of 4, 6, 8, 12 and 16. 



40 



wherein the anode or cathode of kth light- 
emitting thyristor is connected to ith [M(k-1) MOD 
M} 4-1} anode-selecting line Aj or cathode-selecting 
line Kj, 45 

the gate of the kth light-emitting thyristor is 
connected to jth D={(k-iyM} +1] gate terminal Gj 

8. The light-emitting thyristor matrix array of claim 7, 
wherein the number M of the anode-selecting lines 50 
or cathode-selecting lines satisfies the relationship 

of LY{(N/M)+M}>p (L is a length of the long side of 
the chip and p is a critical value of the array pitch of 
the bonding pads). 

55 

9. The light-emitting thyristor matrix array of claim 8, 
wherein the critical value p of the array pitch of the 
bonding pads is about 75um. 
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